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ABSTRACTED -PUB -NO: WO2003087023A 
BASIC -ABSTRACT: 

NOVELTY - Asymmetric anthracene compounds (I) are new. 

DETAILED DESCRIPTION - Asymmetric anthracene compounds of 
•formula (I) are new. 

A-Ar-B (I) 

Ar = anthracenediyl group; 

B = 2-60C heterocyclic group substituted with an alkenyl or 
aryl amine group or 
a 5-60C aryl group; 

A = group of formula (i) - (xi) , which may be substituted with 
a 1-30C alkyl or 
phenyl group; 

Arl-Ar3 = 6-3 0C aryl group; 
Ar4 = 6-3 0C arylene group; 

Ar5 = 6-30C trivalent aromatic residue group; and 

Rl, R2 = H, halogen, OH, NH2 , N02 , CN, 1-30C alkyl, 2-40C 
alkenyl, 5-40C 

cycloalkyl, 1-30C alkoxy, 5-40C aromatic hydrocarbon, 2-40C 
aromatic 

heterocyclic, 7-40C aralkyl, 6-40C aryloxy, 2-30C 
alkoxycarbonyl , 3-40C silyl 
or carboxyl group. 

A is not a phenyl group substituted with an aryl amino group 
if B is 

substituted with an aryl amino group. Arl and Ar2, and Rl 
and R2 can 

independently bond to each other to form a ring- structure . 

An INDEPENDENT CLAIM is also included for an organic 
electroluminescence 

element which comprises a negative electrode, a positive 
electrode and one or 

more organic thin- film layers sandwiched between the 
electrodes, and which 

contains a luminescence layer containing this aromatic 
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compound 

USE - The anthracene compound is used for electroluminescence 
elements which 

are used as light sources of electronic instruments. 

ADVANTAGE - Organic electroluminescence elements containing 
this aromatic 

compound can stably emit light having a high color purity 
with a high emission 

efficiency and have excellent durability and stability at a 
high temperature . 
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DERWENT-CLASS : E13 E14 L03 Ull U12 U14 X26 

CPI-CODES: E06-D13; E06-H; E07-H03; E07-H04; E08-C02; 
E08-D02; L03-D01D; 

L03-G05F; 
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^■j (57) Abstract: A novel aromatic compound having an anthracene skeleton and an asymmetric molecular structure; and an organic 

^ electroluminescent element which comprises a negative electrode, a positive electrode, and sandwiched therebetween one or more 
organic thin-film layers comprising a luminescent layer, wherein at least one of the organic thin-film layers contains the aromatic 
compound alone or as a component of a mixture. The organic electroluminescent element has a high luminance and a high lumines- 

^ cent efficiency, has a high color purity, and emits a blue light It further has excellent high-temperature stability and a long life. The 

t^* novel aromatic compound enables this element to be provided. 
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v»y ^XU^-X (Applied Physics Letters), 51^, 9 1 3^ 

1 9 8 tfftsft-oa*. w«tm*«^tt«t-r«^«EL*^H-r 
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. *7-iil?©»II^T^^ (0Rt^ ^1¥8 - 2 3 9 6 5 5-§- 
&$g> tfW* 7 - 1 3 8 5 6 1 mm 3 - 2 0 0 2 8 9^f£f$§) . 

£tz, mmmt LT7i-^7> h7*>i§##£fflVVc*M^¥8 - 
0 1 2 6 0 0 KHi^ftT^o i(Z)J:-9^T> h7-b>^*ftiiWfe^7 l cM^ 

Lmmibmmisn&M£w0<&m^#>t>tiT^tz o mm* #B&t*o 5 9 

3 5 7 l-SfBJiMtai, v^7^;UT>hv-bWt-a-^«/TN$tiTl^ 0 Ufr 
Igij^fc^T^lcE^jL^b^D^o Sfc, 2000-273056 

*mw%t>i±, mzmmzM&tz>tz*biz.®.mmMLtzt£^ nifv?M®n 
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•tftto^ *mw&, TV3HBSZ (A) Jilt (B) "«^*SMtt35*BHb 

A-Ar-B (A) 

7;i^^;ugfc L < i±T 'J -;UT 5 1 g& L/c$!t& 2-60 ®ft£H£ 
XttS&fc L < W3Sg&©lfcf!g& 5 — 6 0 0)7 U -;uSt?&&„ Att> TIB— IS 

a ( i ) - ( 1 1 ) * fciitfttagT?* «9 . m.mt> l < t*&ggi©j^fg& 1 ~ 3 

0 ©7;Mp;uS. Xlia$!6 L < tt&ggS©7i=;i/gt;:J: Olft^ri^t 
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A r , ~A r , t±, *tl?W&&.£. L < ~ 

3 0 tf>T U A r 4 ttB& & L < fct&fiSI©&£a 6 ~ 3 0 <OT V - b > 

ix A r s ttg&4> L < 6 ~ 3 0 © 3 liB0£#iS88g"C2&£. 
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gnu ~ 3 o <DT)\,*)im, w&b l < &mmmom$m. 2—4 o ©t;u^;u 
a& & l < itmmm^mm^. 5 - 4 o © > ? □ r ;i>* a& *> l < » 

a$*©^H$[ 1~30 ©7^=> * vl, g& L< l«c^|| 5-40© 

t^^^khs, a&& l < imw&(D%tm%(. 2~4o ©7?#i£m^g, a 

L < &&agl©$!l& 7-40 ©T7^*;i^ g$>fc L < ««^©^ 
&6~4 0 fi&feL<te&«&©!fcJg$(2~3 OOT^n 

v*#;M<^i^ a^tL<{iiffS^©^if3~4 0©vU;bS s 

A' -Ar-Ar-B (B) 

7)u>r=.)i,Mb l < tir u -)ur ^ i a& ufcMS&s 2-60 ommmm 

5Ll±W& h L < imwmommm 5 - 6 0 ©7 U -;Ht^-5 0 A' tih- 

tet ( 2 ) - ( 1 2 ) fr£j&fn*a-e* a&*> l < Mg&©^n$c i - 

3 0©7;M^U», Xtta^tL<ttMg^©7i^;US(3j:0a^$tlTOT 
4>«fct\ ffiU B*try-;i/7 5 /£-eSft<**iTio*»£fcl\ A' itrv-fr 
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N 
I 

(it*. Ar, ~Ar 3 tt, g&*> L < (dJlHftOKiUK 6 ~ 

3 0 ©T U A r 4 fctgft L < t±*Rjt&©&*» 6 — 3 0 ©T V — L-y 

& A r 5 (iffifc & L < ti&fi$5!©^iS$( 6 ~ 3 0 © 3 fo©^#l$3£ST?fc £ c 
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gt$u ~ 3 o (DT)u*)um^ fifei <i±mmm<Dmmwi: 2 ~ 4 0 

S> L < ti«Slc7)j^^ 5 ~ 4 0 <Z>> ? U7)\,*)\,m, iltK 

g&0#£lti& 1-30 <7)T;l^ + i/S. g$l& L < &&gg|<Z)$JlI& 5 ~ 4 0 tf> 

l < immmamm 1 ~ 4 0 ©t^mp g& & l < i«©^i 

6 ~ 4 0 07 U -^t^vl, ggS6 L < (iMg^©^i( 2 ~ 3 0 ©T;b3 
v+^M^bS, g^fe L <&MS$©$ilt$< 3 ~ 4 O0y'J;H, 3l(i*;U 
Ji^>;US-e&£„ Ar, iAr 2 &t/R, tR 2 ^ft-Fft&iZ:^ 

S^(^-8-LJi^^^^LTfej;^ 0 St (1 2) ©pfcfc % 03Hilf*l„ 
) 3 

mmmmmmoypte< tt> is^\ huih-^ (a) xta cb) -e^n^w 

#&HJitt, TiEMfta (A)>Ui (B) T^^n^tf^^^wm^r^^ 

o 

A-Ar-B (A) 
A' -Ar-Ar-B (B) 
±ia-|5Jt (A) Xti (B) tefcWC* A Hi. gg^ L < ttMg&OT > b 

±1H-Jfis£ (A) 3£l± (B) tz&^T, B(i. T;l/-!r^;uSfcL<(iTy-;l/ 
7$yl^lt^ Lfc$fg$( 2-60 0}gil5l*X&g$! *> L < ^Mg^©^^ 
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»ufc&*s 2 ~ 6 0 (ommmmxitr^^um^ t < i±t u -^7 ^ 

7x~;i^, 2-7*7^ 3-7r~;i^ 1, 1 
-pt^;Hf^^* N 2, 2-V7x.=-)UV~)im, 2, 2~W) 

;i/t*^;lxS N 1, 2 -v h y^t*-/uS> 1 -**fV7 l-v^^^T 
U^S> 2-y^;bT';^S. l-7x^I/7'J^ 2-7^-;lxTU;i/Ss 
3-7x-;l/7'Ji^ 3, 3-^7x^1/7 1, 

i -7x^- 1 -7*^-;ua, 3 -7x^- 1 -■? ; r=-)i'mm*mft> 

B(Z)a«^$)^TU-^T5 LT(4. 0IJ;U^ 7x-;l/7Ul, V s 

7x^i/7$;is h'7x^7$;l, -fi^^rx jM, rvh^-^y^ 

m*))ls7z.;m, 9i-7?)U7^ 7x-;bt7f;l/7^1, 7 

x^Wf;i/7^1> trix^;i/7x-;b7 5 /S, t'7x^7^^ t*7 

B <Dg&X&MS&tf>^BgS t LTfcU . 1 - fcTa U 2 - £o 

3-t°aU;bS. fcT7v-;PS> 2-try^~^S> 3-fUv^S 

% 4-^>KU;bS N 5— fvK'J;^ 6— f>KU;uS> 7 — f> K U ;i>3£ 

>KU;i/S> 2-7'J^S. 3-7«J;pS. 2-^>V77-^S. 3-^>7 
77-;uS. 4-<>77 7^;H^ 5 -^>77^-;bS, 6-^>777- 
7-^>V*77^-;l/^ 1 ->T7^>7*77^;l/S. 3— <7^7V77 
-^g, 4--f7^>777-;uS, 5— ^7^>7*7^-;l/Ss 6— fV<> 
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4-+/U;^ 5-*yy;bS. 6-*/y;uS. 7-*/y/H, 8-*y 
y^S. l— fv + yy;uS> 3— rv+yJiHk 4-> rv*/U;^ 5- 
-fv*yyji*ak 6-^v+yu;uS> 7-^v*yj^i, 8— -fv*yy;u 
2-*/*-9-y-;bg, 5-+y*-9-y-;HE. 6-*/*if-y~;i/g, l 
-*;u^VU;i>S. Z-ii^/'JiH, 3 -£/w^/y 4-*;u/*Vy 
9-*;w<yy;i/3k l-7xt>xUi?-;H, 2-7it>^'J^ 

3-7xt>X!Jy-JH, 4-7it>X'Jy-;H^ 6-7xt>X 
<Jv^;Wg. 7-7xt>X l J^H, 8-7xt>X'Jv-;^ 9-7x 
tvx'jy-;^ 1 0-7xt>^'Ji?-^S, l-T9V*J—fr&* 2 — T 
? y 3 -7? U 4 — T y* y i^-^S. 9 -T? V S?— /bS 

„ 1, 7-7xt>xo'j >-2--OUS, 1, 7-7xt>xa'J>-3-^ 

l. 7-7it>XD'j>-4--f;H, l, 7-7xt>xa'Jv-5 
--f;bS. 1, 7 -7xtvxa y >-6 -> (frM, 1, 7-7xt>Xo'J> 
-8--T;i/Ss 1, 7-7xt>XD!)>-9--f;U, 1, 7-7xf>xa 
y>-10--r^S. 1, 8-7xt>Xo'J>-2WJH, 1, 8-7xf 
>xd y >- 3--Oi^ 1, 8-7xt>xn'j>-4-^;H, 1,8-7 

xtVXo'JV-S-^JH, 1, 8-7xt>Xn'J>-6-Y;i/S, 1, 8 
-7xt>xa'J>-7-^;H> 1, 8-7xt>Xa'J>-9-^JH, 1 
, 8-7x7-VXD'J >- 1 0--T;US, 1, 9-7xt>XD'J>-2--f;l' 
S N 1, 9-7xt>XP'J>-3-^;H, 1, 9-7xt>Xo'J>-4- 
-OUS. 1, 9-7xt>XD'J>-5-^f;i/^ 1, 9-7xt>XD'J>- 
6--Ol/*. 1, 9-7xtVXa'J>-7— f;H, 1, 9-7xt>XD'J 
>-S-4)hm, 1, 9-7^ + >Xay >- 1 0~^)m, 1, 10-7xt 

>xn y >- 2--nuS > l, l o-7xt>xoir/-3W;U> l, 10 

-7xt>Xar/-4-^f;Hs 1, I0-7xt>XaiJ>-5-'f^ 
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2, 9-7xt>7niJ>-l-^;H, 2, 9 -7xt>xn 'J >— 3 — j ;u 
2, 9-7^>xn'J>-4-^S. 2, 9-7xt>Xn>J>-5- 
2, 9-7xt>XD'j>-6-^H, 2, 9-7xt>XD'J>- 

7- ^bg N 2, 9-7xt>XD y >-8— f 2, 9-7xf>XD>J 
V-10— r^S. 2, 8-7xt>XD"J>-l-^^ 2> 8-7^> 
Xay >-3-^S. 2, 8-7xt^n'j>-4-^H, 2. 8-7* 
•7->Xa <;>-5-^ 2 , 8 -7xf>xa U >- 6 -- f 2, 8- 
7xt>7ny>-7--f;H, 2, 8-7xf>XD'J >-9— Obg. 2, 

8- 7xt>xn'J>-10-f;H; 2, 7-7xt>Xny>-lH;H 
. 2. 7-7xt>XD«J>-3H;^ 2, 7 -7xf>7a y >- 4 
^S, 2, 7-7xt>Xo-j>-5~^H > 2, 7-7xt>XD'J>-6 

2, 7-7xt>xniJ>-8-^;H x 2, 7-7xt>Xn"j> 
-9-^S, 2, 7-7xt>Xnij>-io-^^ 
r 2-7xt-^;H s l-7*/^TS?-^, 2-7*y^7i?-;i.S. 3 
-7x;f7^;H, 4-7*7^7 2?-;!^ 10-7x7f7^H, 
l-7x^f^;H N 2-7x^^7^ 3-7x;+fy-;H, 

4-7x;+fy*-^ i o -7* ->m, 2-**WV)um, 4 

^TVyvH^ 3-77t-;H, 2-*x^;i*. 3 2-^* 

;U-4-^;US. 2-^^;ut°o-;i,-5-^;uS N 3 ^;bfa-;u- l - 
-OUg, d-*?)UZu-,i-2->()m, 3-y^tra-;i,-4-Y;U»v 
3-y^;l/ta-;b-5-^ ;l ^ % 2 - t -7>;l/t'n-^- 4 ->f ;U« N 3- 
(2 -7*-;i/7°nf;u) t'D-;b- l 2 1 > K y ^ 

4-^^;u-i-^>Ky;pS, 2 3 — f > K y 4-7-f- 
;U-3--f>KU;bS N 2-t-7*^;H->f>Ky;bS N 4-t-7>;H- 
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4 > K l ) 2 - t -7?)\s 3 -4 > K 4 - t -7^ 3 — f > K U 

, 7i^>xy;H5 % l?b~;Ug % anr.;H % t7x^;H, ^-7x^S 
v7 V l ) jum^ v 7 ^ >b7 -Y > K V )um, i> jw<V V f 

±E-*bt (a) t*j^r^ At±. Tie-j&it ci) — ci i) frbmitnz 

S-efc 9 > g$»*> L < (*&S&«>ft|g& 1-30 ©7;Mp;p£. XttS&*> L < 
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( 1 ) ~ ( 1 1 ) 5^ Ar, ~Ar , It, ^n^ftl^Hz, fltKtti 

m&nmmwL 6 ~ 3 o <D7 1) a r , t±s^^ l < imm.m<D$tm%L 6 ~ 
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l < iiiiiogii! 1 - 3 o (D7)i*)im, m&bL< i±&B&©#cii$t 2 - 

> a^^ t < (iMa^©^*^ i~3o ©7j^+yi, m&bL< wm&o 
mmm 5~4o o^«j^^7jc^a. mmi>L< imw&cDfitmwt: 2 - 4 o ©t? 

< ti»iis 6—40 ©t y -^m-**^ u < imm&<Dmm®L 

2-30 ©rno jMf-;i/g N mm& L < t±&Stft©$SS 3 - 4 0 ©*> 

U^S. Xtt#;M?+v;bST&£ 0 Ar, tAr 2 &tfR, <bR 2 fc* % 

Ar, -A r 3 ©ft&fc L < t*&S&©&£& 6 - 3 0 ©7 'J Ltli 

f^7x^;H, ^>yft7xi;H, **W7VVJUm, y7x^ 

T>h7 -f > K y * V y tr u v;uS, ^ > V+ / y ;b 

Ar, ©B$6L<li&g$©^il$:6~3 0©7'J-U>it LTtt, 7i 
-I'Vg. 7^7^b>S, 7>r J 7-^VS > 7xtVX'JU>i, tb-b> 
S> aasl/VS, t*7^^U>a % ^-7x^l/>I, tTD-yu>S, 77 

ft7x^i/>i, ^>yft7x-i/>i > ^-^-y-^rvy b>s 
, v?7x^7> h7-u>s N -ovvu>m, *;u/^yy b>s N ey^u 

>S> ^vV+y'JbVl, 7;M--7>x-l/>S N T-tr-^-7 h 7^7 
R. &t>'R 2 «^ny>g?i:U(i, 7-y|t. ^ 37H^Wb 

R. &t/R 2 ©«^L<li&g&©7^*<hLTl;Ju -NX, X 2 <b« 

x, . x 2 <DmtLxttzn^ti®u.^ 7mm?, y^a. j.^;us, 
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■ru^jvm, -rvrD^n, n-mm, s-y^«. jv/rm, t 

-7*^;US. n-^>^;b», n-'x+v;^ n-^y^;uS, n-^^^;u 

2-th'n + y^V7'f^ 1, 2 — fci Kd + vji^;^ % j, 
n + y^vyntVH, 2, 3-ytFa + y-t-7f;H, 1, 2, 3-h 
'JtFn + yynf^ y-aD^;ua N l-?cmi^;ug v 2-?ddx 
2-?Dn^fv7f;H, 1, 2->7ddx^ l, 3-v?a 
o^V7*otm 2, 3-y^Dn-t-^;H, 1, 2, 3-HJ?an 
yDt;H, ^nty^H, 1 -7*D^x.^;t^ 2-7'atxf;H, 2- 
^nt^V^iH, 1, 2-yynW;H % 1, 3-y^^vrDf 

2, 3-^7*a^-t-7>;US. 1.2, 3 - HJ To^'a k.>« N 
3-hV^;US. 1 -3— K^jUg^ 2-3— Kx.^;bS N 2 -3- K-f 77* 
1, 2-i;3-Kxf;H, i, 3_^ 3 _ K ^ 77°nh°;PS N 2, 3 
-i?3-K-t-7*^uS N 1. 2, 3- h 'j3-K7*nt*;i^ 7 5 J*?)l 
S> 1 -7 5/:n^n,g N 2-7 5/^;ug N 2 -7 5 77*771^ 1, 
2-^*75 7 if 1, 3-^7 5y-r77°nt7l^ 2, 3-y75/- 
t-T^ua, 1,2, 3- h VTZyy'ut'ium, v77 7-?7i^ i->>7 
y^)im^. 2-yryx^n, 2 — >7/-f v7^-;us. l, 2-vv7 7 

1. 3-^v7 7^77'Df;US N 2, 3-^>7/-t-7Y;H 
n 1, 2, 3- h U ->7/7°a tVUS. -hoy l--hna^;Ug N 
2-^hn^;ug N 2--hn^77^;uS N 1, 2-ychnx« 1 
, 3-y-hD^vyDtm 2, 3-y^hD-t-y^H, 1, 2, 3 
-F'J^FnTDb^ 7^;bg N \—f 7 =f-)^ 2-7"7f-;U^ 1- 
7>hU;bS, 2-7>HJ;l^ 9-7>MJ;H£. 1 -7xt> h y,ug s 
2-7xt>hiJ;H, 3-7xt>h'J;H, 4-7xt>MJiH, 9-7 

xt>h'j;H, i — ry^^-jim, 2-1-7 9 9—f-7?-t-)i, 
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2-t'7xxM;^ 3-t'7x^K;H, 4 - t:*7^;i-Oi>S, p 

^-2—OWg % m-?-7^;u-4— OL-S, m-?-7x^-3-^i, 
m-?-7x^b-2-^;H, o-N';;uS. m-M;;ug. p - M ;b 
p-t-7*f;i/7x^S % p- (2-7i^;U7°Dt;U) 7x^;l/i, 3 

7HJ;i^ 4' -y^;ut'7^-;n-;bS, 4" - 1 -7^;b- P -?-7^ 
~;b-4- 2-h°t3<;;bS N t'7^-;uS. 2 -try 

v^uS, 3-tf';^;i,g N 4-kryi?^bS N 2 — 7 K 'J 3— f7 
KU;i^ 4-^7KU;i/S % 5—f> KU;bS. 6--- f > K»J;i^ 7— f > 
KU;ix*. 1-^7^>K';^« N 3— ^7-f>K'j;H % 4-Y7-f>KU^ 
5-^7-f7 KU;US, 6— T7-r VK'J^S, 7-^7-Y>KU;^ 2 
-7'J;i^ 3-7'J;uS. 2-^777 7~;bS. 3-^777^/1^ 4 
-^>777^S. 5 — ry777-;H s 6-^777 7^5, 7-^7 

777-;uS. 1 -^7-;7777-;i^ 3 -^ v ^ > y 7 ^_ ;u ^ 

7-?7777^S. 5—f7^777^;bg. 6-^7^7777-^8, 
7-^7^777 7-;bS s 2-+y<;;b^ 3- + y.;, u ^ 4 _ +y ,;^ S 
, 5-*y;;i^ 6-*/>J;i^ 7 -*yj;l^ 8-*y;;i^ 1-^ 
7 + 7';;^ 3-^7 + y;;^ 4-^7+y;;^ 5-^7*/'; 
. 6-^7+yy^ 7-^7*/y;bg N 8 -^7+y;;us, 2-*y* 

6 -+y+-9-<J^;^ 1 -#;i^7 <J;b 

2-*;unV'J;H, 3 -ii^/^/ij 4 -*;u/tyy i-7x 
t>X'Jv;-;H x 2-7xt>X'j^;H, 3-7^7X'Ji^;l^ 4 
-7xf>X'J^i, 6-7xt>X'J^;H, 7-7xf>x'Jy^l/ 

8-7xt>xy^;H, 9-7x7->X'Jy-^ 10-7xt>X 
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4- 7?yyx;H, 9 -7 ? V i?-)^ 1, 7 -7xf/Xa U >- 2 -- f 

1, 7-7xt>xniJ>-3-« s l, 7-7xt>XD'J>-4 

— f ^S. l, 7-7xt>xa i; >- 5 — -ous, i, 7-7x7->xn'j> 

1, 7-7xt>XniJV-8--f^ 1, 7-7xt>XD 
■J>-9— f;HS. 1, 7-7xt>xp'J>-iow;H, l, 8-7^ 
>XoiJ>-2-^l/$ s l, 8-7xf>xn>J>-3~^;H > 1,8-7 
xt>Xny>-4-f;H, 1, 8-7xf>XD'j>-5H;H, 1, 8 
-7xt>xniJ>-6-^f;H s l, 8-7xt>xa'J>-7-^;H N 1 
, 8-7xt>XDiJ>-9-<f;H > l, 8-7xt>XniJ>-10-^;i, 
^ 1, 9-7xt>xniJ>-2H;H > l, 9- 7x ^ >7> n'J>-3- 
-OUS, 1, 9-7xt>xny>-4-^;H, 1, 9-7xt>xn'J>- 

5- -f;!^ 1, 9-7xt>xniJ>-6-^;H, l, 9-7xt>xa'J 
>-7-^;H, l, 9-7xt>XQ'J>-8-^;i,i, 1, 9-7xt>x 
n'J>-10-^f;H v 1, 10-7xt>xn»J>-2-f;U > 1. 10- 
7xt>xny>-3-^;H > i, l0-7xt>XDij>-4->f;^ l 
, 10-7xt>XD'j>-5-^H, 2, 9-7xt>XD'J>-l-^;b 

2, 9-7xt>Xa'J>-3--f;H, 2, 9 -7 xt>XD U V- 4 - 
<<)^ 2, 9-7xfvxp'J>-5-^;^ 2, 9-7xt>XDiJ>- 

6- 2, 9-7xf>XD'J>-7->f^ 2, 9-7xt>xn'J 
>-8— -Ol/S, 2, 9-7xt>XP'J>-10-^;H, 2, 8-7xt> 
XD'J>-l-^;H x 2, 8-7xt>XD>J>-3->f;|,J % 2, 8-7x 
+ >XD U >-4--Ol/£ % 2, 8-7xtvxoU>-5-^ 2 , 8- 
7^>XniU >- 6 — T7l^S. 2, 8-7xt>XoiJ>-7-^;H > 2, 
8-7xt>xn'j>-9-^;H > 2, 8-7xt>xmj>-i o--f;H 
> 2, 7-7xt>XD'j>-l-^H > 2, 7-7xt>xniJ>-3-^ 
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2, 7-7xt>xa'J>-4-'f;H, 2, 7-7it>Xa'J>-5 
— OU». 2, 7-7xt>xniJ >-6— 2. 7-7xt>Xn'J> 
-8--f;bS. 2, 7-7xt>xn'J>-9-^;H, 2, 7-7xt>XD 
"J >— 1 ;Hs 1 -7^i-p—)im, 2-7^i-i?~)\sm, 1 -7x7f 
7i?-rt^ 2-7x/f7y-;H, 3-7x;f7'7-;l/S, 4-7^/^ 
Tv-;PS, 1 -7i/+ifv^» N 2-7W*-y-v^;US > 3-7x/ + 
4-7x/+ty^H, 2-^-+-9-VU;uS. 4-;r*-9-7*y;u 

3-77-^-;uS. 2-^^;u^ Z-triVVu-fr- 1 

2 -^;m°a-/i/- 3 --f 2 p-;u- 4 -- oug 
N 2-^^-;utra-;i,- 5— f 3 - ^f;i/ta-^- l -<i)im, 3-> 
^;bt:*a-;u- 2 3 -y 4 -4 3-p«^;bt°a 

~;b-5— -f^S. 2- t-7'^;ut"a-;u-4-^;uS> 3- (2-7*-^ 
7°af;i/) fD-jlz-l-^;^ 2 1 -4 > K U ^S. 

- 1 ->f > K 'J 2 3 ->f > K U 4 3 — i > K 

'J ;pS. 2 - t -7*^;b 1 — f > h* y 4 - 1 -7^;b 1 — > K U ;i^ s 
2 - t -7^;u 3 -- f > K »J 4 - t —"/$■))/ 3 — T > K U «HWtft> 

R i &t>'R 2 <DWmi> U < tt4gjE&<Z>£*£& 1-30 <07fr*)V£o>m tLT 
Ci. x^;us. 7at;ii, 77*n tVUg. n-7>;b£ N s-7* 

v/^jHS. t-7*f-;bS> n-o^i/g, n-^+5>;bS. n- 

2-tKa*yxf;H, 2-t Ka+v^77*f ;H, 1, + y 

.x^S. 1. 3-$?k Kn*W V7"nfc:;i4k 2, 3-ytFa+y-t- 
7WS. 1.2. 3- h U t Ko*v7°ab>g N ?oo^;bg N 1-?d 
DiT^Ug, 2 -y~aa:L^;l^> 2-^00^77*^1, 1. 2~y?aa 
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x^g. 1, 3-i?7oo^ yyntili, 2, 3-^?an-t-7 , ^H 
„ 1, 2, 3 - HI ? anra ^nt y f ;H X l-yotxf;H, 
2 --ra^ri^US. 2-70^^7^;^ 1, 2-v7*a^E^;uS. 1 
, 3-v7'Dt^ V7°af;uS. 2, 3 -^Pt- 1 1, 2, 3 
- h 'J^a^yaM, l-3-Ki^;ua. 2-3-Kx. 

^;i>S, 2-3-K-fV/^;US N 1, 2-v3-Kx^g> l, 3—73- 
FYvyDt'/H, 2, 3-v3-K- t-7>;uS, 1, 2, 3-hUs-K 
7'n t°;us. t ^ / ^ i-T^y^;bS> 2-75yx^;uS. 2- 

7~/^7737bS. 1, 2-y7 5/ x^H % 1, 3 -i?T 5 J 4 77° a t" 
2, 3-~77 5 t-7*?-;^ 1.2, 3 - h *)7Z 7 7*o fc>g. 

i^ry y^g. i-y7/xf;H, 2-yr;xf;H> 2-^7/^77* 

1, 2-^y7/xf^ 1, 3-yy7;-fVyof;H, 2, 3 
-yy7;-t-7'f;H, 1, 2, 3 - h V S/T 7 7o ~ h ny- 

g N 2-->Dxf;H, 2-^hn-fV7*f;H s 1, 

2-i?-hoji^;i,S> 1, 3-v-hn^77°of;ba > 2, 3-^-ha- 
t-7^g. 1,2. 3- b U^-hD7°nt°^S^#tff,tL^o 

7U;bS. l-T'x-;!^ 2-7x-;u». 3-7ir~;bS 
s l, 3-7*? yyz-^m, l-*?)i£~)i>m, x^'J;^ 2. 2-v7 
^;nf-;ug N 2, 2-v h 1, 2-v 5 h U;Hi'^S> 1- 

y- ?7b7 U l-y^w;;^ 2 -y-f-^U^S. 1-7^^7 
U^S, 2-7i-;U7'J^S. 3-7x^l/7y;i/S, 3, 3-y7x-;l/7 
UjbS. 1, 2-vy^;U7U;uS. 1 -7i^- 1 -7x-;uS, 3-7x 
1 -7*f--;bSH»tf bti^ 0 
R, MR. ©©^feL<(iMm^©^iS5~4 0<7»y-a7>M^S<hL 
TCi s y7D7 , nt>S, *s9u-7?)Vm^ ->^n^>^;uS N y?p^y;P 
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4 V7°at°;uS> n-7^;PS N s-7^;bS. 77*^;uS, t-7^;P 
^ n-^>^;uS, n-^+v/Ug, n-^7>;l/S N n-^?^;^. fcK 
n + v^^;uS, l-bFD+yx^H, 2-kKD+yif;bi, 2 -fcK 
a + y^V^H, 1 F 2-yth'D + yxf;H, 1, 3-vtKn*W 
77°n fc;uS, 2 , 3-ykKa^y-t -7*?7l^ 1 , 2 , 3 - h U t Ka 

2-^nn>fvy^H, l, 2 -S?^aaxf-;US % 1, 3 -S? ? oa-f 77° 
ak;H, 2. 3-7?an-t-yf;H s 1, 2, 3 - h U ? dd7d fc> 
^ yot^f^l, 1 -7*0^01 =f-)im^ 2-7n^a.^;bg^ 2-7o^ 
77^;bS, 1, 2-i?7'Dtxf;H, 1 , 3-y*ro€^ V7d t>l, 2 
, 3-i?7*a^E- t-7^;uS, 1, 2, 3 - h 'J 7d^7d fc';u* N 3- 

l-3-K^^;uS. 2-3-K^;uSx 2-3-K-YV7^;USs 
1, 2-v3-K^^;bS, 1, 3-v3-K-Y77°Pt>S. 2, 3-v3- 
K- t -7^;^. 1 , 2 , 3-hU3- K7n t;i^ 7$^ 1 ~ 

75;xf;H, 2-7 5^^;^ 2-7^ J 4 77>;l/g> 1. 2—77 
1, 3-v ? 75y^77'af;uS N 2, 3 —77 5 7- t -7f- 
^S. 1, 2, 3-MJ7^/7nfc;i,g> y77^f;H, l-^T/i^ 1 ^ 
2-y7;xf;H, 2 ->7/-f V7f ;I/S, 1, 2-y-/7;xf;H 
. 1, 3-vv77^77°Dt";bS. 2, 3-y->7;-t -^;H, 1, 2 
. 3- h'Jy7;7Dt>l, -hu^^-jm, l--hDJ.^^S. 2-~b 
□ 2-^ha^77>;^ 1, 2-v J ^-hax^», 1, 3-v 

-hn^fV7nt;H, 2, 3 - $?- h p- t -7*^;bS, 1, 2, 
h a7"D fc>S^frWbft£ 0 
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i Uttt 7x-;H, \-i-y^)m, Z-i-7?)vm, l-T>hU;bS. 

9-7>MJ;Hk 1 -7xt> h U;uS> 2-7xtvh 
3-7x-j-> HJ;i^ 4-7xt>hiJ;H, 9 -7it> h y 

n i -+7$>t~)i>m, 2-j-7?-b-)im, v-i-ytt-frm, 

;M7bg % 4-t7xxMjH, P -^-7x^-4-^ p-*-7 
i^-;u-3--f ^g. p-^-7x^- 2-Y;bg. m-^-7x-;i/-4- 
<;i>£x m-^7x^l/-3 — T;US. m-^-7xrji/-2-^H % o - 
h y m- h p-hU p - t -7*^;U7 x p - ( 2 

-7x^l/7"nt» 7i-lli, 3-^^;i/- 2--f7^;US N 4~>^- 

1- ^7^;^ 4 1 -7 7 h 4* -^f^b'7x^H^ 
X. 4" - t -7>;i— p-^-7x^-4-f;HfWt>n§„ 

R, MR, ^SilfeL<ti*gm©j^^2~4 0^WM^*©^Jt 
LT 'i. 1 - tTo U 2 - fa y ;ug> 3 - fa y b"7 2 

- 1° U 3 - fcTU v^/US, 4 - t° 'J 1 — f V K U 2 

— f>KU;i/S. 3— <>b'V)im^ A— r>KU;H", 5-^>K';;bS, 6 
— f>KU;uS^ 7--fVKy;U« N 1— fV>T>KU;^ 2-^7^>KU 

3-^*7^ 7 K'J^S. 4 -^7^ > KU 5 - -Y 7 > K U 

6—f7-r>KU;uS. 7-Y7-f>KU^»s 2-7'J;H, 3-7 V 

2- ^>777-;uS^ 3-^7777-^S, 4-^7777^;uX. 5-^ 
>777-;pS. 6-^>77v-;bS. 7-^v777~;i«3. 1 — f V ^ > 
4 /7 7^bS, 3—f7^>777-;^ 4--T7^>777-;uS. 5--f 
7^777 7 -;ug. 6— r 7^>77 7-;uS. 7 7^>77 7-;uS. 
2-*/y;u«. 3-*/y;uS. 4-*/y;i.S x 5-*/y;u», 6-+/ 

7-*yy;i^ s-^/y^a. i ~-f7*y y^S, 
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U^S. 4--f V*J 5-> rv+>"J;i46x 6 — f 7*7 7- 
>rv + yy;p^ 8-- rv+yyjug, 2 -^y+tu-jus, 5-+7+-9-U 

6-*/*-9-D-;uS. 2 -Ail^/'J 3 

-*;b/\*VJ;bS. 4-*;u/N*Vy;l/S> 9 -*;i/^VU l-7xt>x 
Uv-^S. 2-7xt>X'Jy^H, 3-7xt>X'Jy-;H, 4-7^ 
-tVX'jv-^S, 6-7xt>X'Jy-JH, 7-7xf>X'J^;H, 8 
-7xt>XU v-;bS. 9-7xt>X'J y — 1 0 - 7 j. >x >; v~ 
;i-S. 1 -7 * y 2 -7 ? y 3 -7 ? u ^-/ug. 4 -7 

?!>$>^;HU 9-7?»J^;bS, 1, 7-7xt>xniJ>-2-^;H, 
1, 7-7xt>XD'J>-3-^;H, 1, 7-7xt>XD'J>-4-^;b 
S> 1, 7-7xt>XDiJ>-5--f^S, 1, 7-7xt>xny>-6- 
-f ^S. 1, 7-7xi^>xaU>-8--f;i/S % 1, 7-7xf>xn'J>- 
9-^;l^ 1, 7-7xf>XD'J>-i o-^;H, 1, 8-7xf>xo 
!)>-2— f;H^ 1, 8-7xf>Xa!l V-3-- <;l>S* 1, 8-7xf> 
XnU >-4— 1. 8-7xt>XD'J>-5-f;H, 1, 8-7x 
tVXDUV-B-fiH, 1, 8-7xt>XD'J>-7-^;H, 1,8- 
7xf>Xa'J>-9-^JU, 1, 8-7xf>XD'J>-l 0-^f;H, 1 
, 9-7xtvXD<J>-2--f;H, 1, 9-7x7->XD'J>-3-f;H 
s 1, 9-7xt>XaiJ>-4-^;H, 1. 9-7xt>XD>J>-5-^ 
JUg* 1. 9-7xt>XDiJ>-6-f;H, 1, 9-7xt>XD'J>-7 
— OVm. 1, 9-7 i ^->XnU>-8--f;US, 1, 9-7xt>XD'J> 
-10--f;US, 1, 1 0-7xt>XD"J>-2-x f;uS, l, H-7xt 
>xa'J>-3-f;H, l, 1 0-7xt>xnU>-4-^;bS, 1, 10 
-7xt>Xo'J>-5-^f;H, 2, 9-7xtVXD'J>-l-^;H, 2 
, 9-7x^>xoU>-3-^;l/S> 2, 9-7xt>xa !1 >- 4 
N 2, 9-7x7-yxn>J >-5--f;uS> 2, 9 -7it>Xa U >— 6 — -f 
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2, 9-7xt>XD'J>-7-f^ 2, 9-7xt>Xa'J>-8 
--f;Ug^ 2, 9-7xt>XD'J>-10-'f;H, 2, 8-7xt>XD'J 
>-l--Y/bS> 2, 8-7xf/XD'j>-3 — T;l/S. 2, 8-7xt>x 
□ y >- 4 -^f;i/S. 2. 8-7xt>Xa'J>-5 — f;l/g N 2. 8-7xt 
>Xn U >- 6 — -Y ;Hk 2, 8-7xt>XDiJ>-7-Y;H, 2, 8-7 
xt>Xo'J>-g-^;U, 2, 8-7xt>Xa'J>-l 0-^;H, 2, 
7-7xf>xn«J>-l-^;H, 2, 7-7a.^>Xa'J>-3--<;PS. 
2, 7-7xt>XD'J >-4-^;ug, 2, 7-7xt>Xo'J>-5-^;i' 
2, yxaV >-6— f/US. 2, 7-7xt>XD'J>-8- 

-Ol^ 2. 7-7xt>XDiJ>-9--{^ 2, 7-7xt>XD'J>- 
lO-^uX. i-7xt^-;^ 2-7xt^-;H, i-7x;f7^- 

2-7x;f7y-;H, 3-7x7f7y^;H, 4-7 x;f7^- 
^S. 1 0-7W^r>^/bS> 1 -7^y+if^^;bS % 2-7x;+^ 

3 -7:r.y*-9-V^;bS. 4-7x7 + ty^H, l0-7xy+t 

2-**-9-7*y;i^ 4 -**-y-7U 5 -^^ir-VU 2 
-**ifv77y^S. S-**WT*/V >m, 3-77if-^S, 2-^x 
3-f-i^;bS. 2-*?)\st°n-j\,- \ -J 2-*3-)Wu- 
^- 3 --f/ug. 2-^7 1 ;btrn-;u-4--Y;US, 2 -*?)Ut°n-)i- 5 - 
-OuS. 3 - ^f;l/fn-;b- 1 — OWg, 3 f-jWu—fr- 2 
3-^;ufcrn-;u-4--Oi/g, 3 -^^;ufD-;i/- 5 — f 2-t- 
7^;ut°a-/U-4--T;i/S > 3- (2-7x-;l/7'at» fa-/b- 1 -A 

2 —J-'j-iv— 1 — f v K U 4 — ^ =f-ju— 1 — f > K U 2-/ 

3 — f>K'J 4 -^^;u- 3 — f > K y 2 - 1 -7*^;u l - 
-f > K y 4 -- 1 -7*^;u 1 ->f > K y 2 - 1 -7^;b 3 ->r > K 'J 

^s. 4 - 1 -7*^ 3 ~>f v k y )mm*mfbhz>o 
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-^7^;M^;bS> 1 -a— J^^Ao^A/g, 2 -a-^^-A^^A^ 
l-a-t7f;WV7 , nh , ;H, 2-a-t7W77 , Dk , ;H, 

?■ i-B-i-y^)^^)um, 2~B—f-y^ju^)im, i-s 

-t7fM77Dt>l, 2-jS-t7fMV7"Df;H, l-fa'j;M 
2- (1-tDijji/) ^juMs p-z^jv^yp^m, m-t^jv^ 

o~^^)U^yp)um, p-?Dn<>y^ m-?DO^>y;|/ 
o-7dd^>-;;H, p-7n^>^;bS. m-7"o=e^>^;H N 0 
-^d^^>^H, p _ 3 „ K ^ >i;;I/ ,g N m -3-K^>i?;^ o-3- 
K^>v;uS. p-kFD+y'<>i;;H > m-tFD+^>iJ;H, o-t 
Kn*v^>S?A^ p-7$y^>y';H, m-T^/^Vy/H, o-75 

v^l/Sx p-y77^>^;H, m->>7;^>^;H, o-y?y^>i?;H 
„ Ko4y-2-7xcMV7 , Dt , ;bi, 1 -?aa- 2-7x-M 

7 7 "a t°;uS^^(f t>n& 0 

-OZ^H^ft. Z©0iJ<hLT(i7^^;uS > 1— ^7?7US. 2-^7^;uS 
> l-7>hU;i/S. 2-7>hUA^ 9-7>HJA/S % l-7x-*->h>j 
2 -7jc-^-> h y^s, 3-7x-^-> h 4 -7x + > h U;!^ 

9-7xt>h'J;H, l-^-7^-b-;u», 2— i-7?-fe^l/S, 9-^7* 
■fe~A>S % l-ti"b^;bS. 2-^U=.)im, 2-lf7x^ 
-OP&x 3-k*7x-;H';bS N 4-t'7x^K;H, p-^-7x^jl/-4 
— - f^Ss p-^-7x^- 3 p-^-7x^;u-2~-r;uS. m 
-^-7x^-4--f 111-^-7x^3-^;^ m-?-7x^ 
)l- 2 o - MJ m- h U ;HS % p - h U A4k p - t -7>A/ 
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7i-;H, p- ( 2-7i- ;i/7°Df;u) 7i-;U, 3-7^;u-2-7"7 
4-y^;u- 1 -^7^;uS, 4 -7 1 -7> h »7^S. 4' - 
^;^7x^M;H^ 4" -t-7*^-p-?-7;t— ;i—4--f/bS> 
2-fnU;uS. 3 - fa 'J t'^v^l/K. 2 - tT»J 3-k°U 
4-£'Jv-;l/S > 2--Y7 K'J;l/S N 3— f>KU;i>£^ 4— f> 
KU;i/S. 5-^>K'J;bS. 6-^ 7 K'7;bg, 7— f>K<J;H, 1--T7 
-f >FU;uS. 3--f V-T >K'7;uS^ 4-^7-f >KU;uS. 5— Y7-YVK 
U^S. 6—f 7>f >KU;US. 7— fV^VKU;^ 2-7«J;i^ 3-7 
2 -^>777-/bS. 3-^>777~;bS> 4-^>77^;l/S 
> 5-^>777— ;i^ s 6 -^>777-;bS. 7-^> s /77-;H^ 1- 

-f 7-^V77 7~;l^ 3 7^7777— Jl/Xs 4— f 7^777 7^;uS 
s 5 — f 7^>y7 7-;H> 6— f V^>777- 7 — f 7^7777 
2-+7'JjH, 3-*7'J;H, 4-+7!);H> 5-+7U;bS. 

6- */U;i^ 7-+7U;bS. 8-+7'J;H, l-^7*/'7;bS. 3- 
^V + ^U/H, 4— f 5— <7*7 Ufl^ 6-47*7';^ 

S> 7— fv*7U;u»x 8— f.7*/y;ug. 2-*y*-y-';-^S, 5-+ 

;i^S. 3-*;p/^7U;^ 4 -iuwtyv )um, i-7xt>x'J^^H^ 
2-7xt>X'J^;H, 3-7xt>X'J^S, 4-7xt>X'J^ 
6-7xt>7'Jy-iH, 7-7xt>X';y^H^ 8-7xt>X 
•7^— 9 - 7xt>x'J 1 O-Vxtvx'Jv'-jH, 1-7 

? y v^;l,S. 2 - 7 7 '7 3 -7 ? U I -79 V 

. 9-7^U'7-;uS. 1, 7-7xt>xo'j>-2-<;H^ 1, 7-7^ 

7- 7Xa>J7-3-^;bS. 1, 7-7xt>Xn'J>-4--f;H, 1,7- 
7xt>XD'JV-5-l';H^ 1, 7-7xt>XD!)>-6-f;^ 1, 
7-7xt>xo'J>-8->r;U, 1, 7-7xt>xniJ>-9-^;^ 
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1, 7-7it>XnU>-lO--f;H, 1, 8-7it>XD'J>-2-f 
1. 8 y- 3-4 1, 8-7xf>xniJ>-4 
1, 8-7xt>^DiJ>-5-^;H, 1, 8-7xt>xn'J> 
-6--f;bS. 1, 8-7x7">XDiJ >-7_^; U g^ i t 8-7xt>Xa 
U>-9-^;ug, 1, 8-7xt>xa y >- 1 1, 9-7xt 

>XD'J>-2--f;H, 1, 9-7xf>xo'J>-3-^;H > 1,9-7 
xt>xn'J>-4-^;H, 1, 9-7xt>XQ'J>-5-f;H, 1, 9 
-7xt>Xn'j>-6-^f;H, l, 9-7xt>xa'J >-7--f;bS. 1 
, 9-7xt>7D'J>-8-^;H, 1, 9-7xt>xaiJ >- 1 Q-j)l 

1, 1 0 >- 2— Y/bSs 1, H-7xt>XDiJV- 
3-"f/l'&. 1, 1 0-7xt>xa'J>-4-1';H N 1, 10-7xt>X 
a'jv-s-^^S. 2. 9-7xt>xa'J>-l-f;H, 2, 9-7xt 
>xnU>-3-^;bS. 2, 9 -7xt>XD y >- 4 --ObS. 2,9-7 
xt>7D>J>-5-^jH, 2, 9-7x^->xn'J>-6-^;H, 2, 9 

-7xt>xaij >- 7--f;uS N 2, 9-7jl^>xdu >-8--r;uS. 2 
. 9-7xt>xu'J>-l O-^f/H, 2, 8-7xtvxniJ>-l-^ji/ 

2, 8-7xt>XD'J>-3-fjH, 2, 8-7xt>XniJ>-4- 
-ObS, 2, 8-y aL-j-y^aV >-5--ObX. 2, 8-7xt>Xo"J>- 

6- -f;US> 2, 8-7xt>XD U >- 7 2, 8-7xt->Xd'J 
>-9-^;uS s 2, 8-7xt>Xo'J>-10-^/l/S, 2, 7-7^> 
XD'J>-1-^;^ 2, 7-7xt>Xn'J>-3-f;H, 2, 7-7x 
t>Xn'J >-4--T;H > 2, 7-7xt>xn'J>-5--f;H, 2, 7- 
7xt>XD y y-%-4)im, 2, 7-7xf>xn'J>-8-^;H, 2, 

7- 7xt>Xa'J>-9-^JH, 2, 7-7^-7->Xa U >- 1 0-^;uS 
, l-7xtv-;H, 2-7xfy-;H, 1 -7* y^7v-;bS. 2-7 
x/f7y^^ls 3-7x/f7y-;H s 4 - 7 ^ /^T v»-;l^ 1-7 
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x;*ti?-;^ 2-7x/ + t^H N 3-7*J*W-)m, 4-7 

2-^i-;uS x 3-^i^;i^ 2 -t^)l¥n-)V- 1 --OlxS. 2-p«^ 
;utTD-;i/-3-' OUg. 2 -^f;i/tn-^- 4 —f^g. 2-**)),Vu- 
)l>-h-' ()U&^ 3-*3-)l¥n-)U- 1 ->f;i^ 3 ^;H?o-;b- 2 - 
-<;PS> 3-^^;l/fo-;i,-4-^;^ 3 -^;m*a-;u- 5 W^g, 

2- t-7>;UkTo-;b-4— -HUg, 3- (2-7x^7*0^) fcTa-;b 
- 1 --f ;bg % 2 -y 1 ->f > k U ;ug. 4 -> f-;u- 1 — i y K V 
, 2-^;u-3 — f>KU;i/g, 4 3 > K U ;ug. 2-t-7 
1 — f > K U ;ug. 4 - t -7^;u l — f > k 'J ^g, 2 - t -7^;U3 - 
-Y > k U ;ug % 4 - 1 -7*)i> 3 - -f > K y ;ug§^tf S>ft£ 0 

R. MRi ©Ifefc L< WWit 2 ~ 3 0 07i^ + yi,;^;i, 
£«:-C0 0Y£££*u Y<DWtLX&**)\&^ jc^;ug, 7*0 tVl/g. -f 
77"at>g s n-7^g. s-7>;Ug N -fV7*^;uS, t -7f-^g, n 
-^>^;Ug % n-'x+v^g, n-^7>;l/g^ n-^t^frM, t h'o + i/ 

^77^;bS. 1, 2-ytKa + yx^ 1, 3-ytKn^WV7D 
f;bg N 2, 3— 7t Ka*v- t-T^lA 1,2, 3-hUtFn+ y y 
atVUg, ^Dn^f/H, 1 -y-paji^bg, 2-^nDxf;H, 2 - ? 
□ a^77^;bS, 1, 2-y^Dxf;^ 1, 3 - v ? a D-f 77°d tVl. 
g> 2, 3— 7y*nn-t-7>;bS> 1, 2, 3 - h U ? an7"D tVUg, 7 
o^^Jbg, 1 -7'Dtxf 2-7d^^;1,S. 2-7a^-Y77^ 
1, 2-i;7'n^xf;H s l, 3-v7a ; e^77°af;^ 2, 3- 
v'7'a^- t-7*^g N 1,2, 3- h >;7d^7d tr;^ 3 _ K ^ ;l/ g 
. l-H-Ka.^;^ 2 -3-K^;i/g. 2-3-K-f 77^;i/S N 1, 2 
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-S?3-Kx7-;bS % 1, 3-?3-MVynt;U, 2, 3-va-K-t 
-7^;ug. 1, 2, 3-h U3-K7'aL-;bS, 7 5y>f;H, 1-75/ 
2-7^;xf;H, 2-7 5 V7>^g. 1, 2-y7Ux 
1. 3-v7 5/ ^V7DkVH, 2, 3 -S*7 5 J ~ t -7^;bS. 
1, 2, 3 - b U75 ^DfjH, i/7;^f;i/S, l-i/T/ifiH, 2 
->7/xf;H N 2—>7/^77>/PS> 1, 2-vv7yxf;H, 1, 
3-yy7^y7n^H, 2, 3-^y7;-t-7*f;H % 1/2. 3- 
b U S/T/7*Dt;i^6 % -ho^f;l/i, l-^hnxf;H, 2--hax^ 
;bg N 2-^ha-f V7*^;i/*, 1, 2-y^hDxf;H, 1, 3 — e^^=- h a 
•fV7n^H, 2, 3-y-ho-t-7"f;H, 1, 2, 3-HJ-hn7" 

r i ^ comm hb< i±mw&®Mm%. 3 ~ 4 0 0 ^ y 

, h y ^ y h y x.^;b;> y b y y n t>y y b y 7?- 
;U>> y h 'J ^ >f;l/y y )VM, b U ^->i!/y y t -7*^;us? ^ 
;i^> y h y 7)V3r)Ws y ;PS(?>{ti N y7M;i/7 y y 7;u 

+;bv7 y -^y y h y 7 y ~;i-> y 7;u*;ug;&t/ 
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JtSB— JIBSC (B) iz&^T^ A' tt, TE— (2) - (1 2) frZMtfh 
^It** 9. & L < liMSgS©$it£( l~30 ©7;i/+;^ 3a±g&*> L 



WO 03/087023 



PCT/JP03/04905 




( 2 ) ~ ( 1 2 ) iW. A r . ~A r , t±> ^ft^ft&ALK, g&4> L < tiM 

mmmm 6 ~ 3 0 07 u a r « iig&*> l < tt&s&®£3i& 6 ~ 

Z0(D7V-\s>m, Ar 5 (iM^ & L < &&B$5©j^fs$( 6 ~ 3 0 O 3 4ffitf>7? 
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L < [ISIIIOKII 1—30 ©T;Hr;l,S. g$!6 L < «Mg^©^i( 2 ~ 
4 0tf>7;uy-;i^ g&t L<l,±fm&0)femm5~4 0©y?a7;^;H 

. l < temm&omm%t. i ~ 3 o ©r^+^s. g&*> l < (±ms^© 
5~4o <D%mmmt7mm. mm l < Msm^^ 2 ~ 4 0 am 

< l±im®l(D%im$k 6 — 4 0 CDT V ->I, g^fe L < 

2~3 0O7;l/3 ;U/1f^;uS N g&& L < tt&g&©M^S 3 ~ 4 0 <D v 
X&#;M?*v;l.ST-£& 0 Ar, tAr 2 MR, <hR 2 

OXtii-efe-So 

Hfcst (B) © (2) ~(1 2) ^Kifctt^Ar, -Ar, ^ R, MR: (O 
MWmit, -USB*. (A)O(D-(H) Sttefctt* A r,~Ar s ,R t S 

-*K (A) JkXf (B) ©^SiCfcttSg^©^ /<ny>g^ 

< t±*Sji8t©7;i/*;i/£. ggsfe l < t±^gft©T;i/^-;bS. I^L< ($& 

(A) Kfctf^it ( 1 ) ~ ( l 1 ) , JW-t&£ (B) Cfctf* 

^ ( 2 ) ~ ( 1 2 ) ■f-n-ensfccrt. 1 ~ 3 0 ©t^+^s. mm 

*ft 5 - 3 0 ©-> ^D7;i/+;H£fBft$nTi^ ££f t U\ 
*3&iUi©-*SSt (A) Rtf.(B) «3ft4^3?^b^0j|flffl*jaT 

3 0 
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(A1) 




<A6) 
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(A 18) 
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(B1) (B6) 
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(B18) 
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*%w<D±m-$ssz (a) xxf (b) mmm\&m\±, ^mLm-rnm 
mmfr £> * & timmmmmm nr ^ j. u ? h □ ,u * * «, * > x^?^ 

fci^T. RW*»W©4>ft< £4> 1JB#. Iuia-^5t (A) (B) 
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Tf/ja±iEimmmw, mm-®& (a) xtt cb) (om^mit^mm^L 
£tc, tulB^B^, $ h\z-7 y -^7 s wteft&if/xttx^ y ? > 
t y -;i/7 ? y<t$mt lt«. na-itea (c ) -e^ n-sr y -^t s > 



(iWu Ar, fcU **ft#6~4 OmmmMX-k*)^ Ar, RtfAr-, t± 

Ar« ©&3R8#6~4 0©«1©^, »^Ll^?^6~4 0 07 
y-;uSi:LT{i. 7x-;k ^7^;k 7>r7— )K 7xt>x'J;k 

^> , /ft7i^;K j*-+f-^7Vy;K i?7x~;P7> h7-;K -f > 
K y ;k * V y ;k t-° y ^ > V4 y y ;k 7 7 vt-— ;k 7-fe^ 
7 b7;u*7>x-;i^#W£ft£o »*L^SK«[6-4 0(7)7'; 
-UVStLTtt, 7x^bX ^7^lx>. 7>h7-U> N 7xt>X!)U 

t°u-b>. 3D^b>. t'7x^i/>, ^-7x-uv, tro-yuv, 

7x^7>h7-b\ -Y>Kyu>> *;i/^/'Ju>, try^uv, ^>y* 
7;u^-7>r-b>. r-fe-J-7 h7M?>f-u>^Wbft 




3 7 



WO 03/087023 



PCT/JP03/04905 



i-7"at>I, n-7"nt>S N s-7^S. t-7*^S. ^>^;U 
s-7h + yl, t-7>*i>g. ^vh^S. ^+v/;i/^+^>S. i/?a^ 

£tz^ Ar, MAr, €»C-2 0^filtLT(t Ar« ®| 
XT- y 5 Wb^«b LTte. TIH-flM (D) -elt;* ti&x? U ;b7 5 > 



5>X* y ;i/T y - b > J: 9 ft * 2 jffi©ST*& »K A r , A r,,(t *tt^tt 

jfcfct, ymwttimmm* 6 ~ 3 o ©^siss-e* 0 > a r , , a r , 9 rv 

A r , , (iSftS n^T t) <fc < „ A r ■ o&tf A r , , ©4>ft < «h b—l5lfiX* x ) )V& 
Ar 9 > Ar.«MAr ,.©fi$S£ LTte. M§2— (C) ©Ar 5 ^ 
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if ft hot mWo hotmi hti&o 

m* i m& & 2 m&±mm uzm&x$> o . mm, m^tm, mm) , m 
m, jEimmm, mm. m^mmm, mm) , (mm, jEimmm, 
mm) > ob& 5s*». m^^ii. &&) ^©flas^tf 

felt *^#^k^«9t4±IH© Znffflfflm t-ffl ^ & nr t> J; < „ fflKDjHU&g 

tit, &mw<DmmL£ : ?<Dft£L\,>mmz, m^&mmtzm&x&mM 

#*U«cteK-/t>hfcLTfck Na (ft^Uffc : 2. 3 6eVK K ( 
ttHMIfc : 2 . 2 8 e VK Rb : 2 . 1 6 e V) & <fct/C s (ft* 

H^C: 1. 9 5eV) fr£ft&£^£^$ft£4>&< £ t>-oCD7Jl>* U&Ji 
^Ca (ftlHft : 2 . 9 e VK S r : 2 . 0-2. 5 e V) > 

MBa 2. 5 2eV) *&fc&t*fr&ajR**l*4>fc < £ *>— ? 

©T;u*U±^SI)6W^n, ttfW2. 9 eVKToioW^ 

£S¥fr £^£n&'>ft < t h—-o(D7)Vfs O&mx&V, $ L < (±. 
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<x4t^ Csm»^i^ CstNa. CsiK, CsiR 
b&ZmtCstNatKt <D®.%.£hitT«& Zttflftt. C s 

mZ-lZ, Li 8 O, LiO> Na 2 S, Na, Se> NaO^tfWbft. &£ 
l>^7>l>JjV±M£Mi3fr^Yi-4 b'tLX^ WX.lt. CaCK BaO, Sr 
0, BeO. BaS. CaSe£Wbft& 0 tfc, && L^7)Uij U«©^ 
D^WtiiLtlt L i F, NaF, KF. L i C K KC K Na 

c i mtmifbtiz. ttz^ u>7)i* v±m^M(D^uY>{mt lxh 

, Wilis CaF 2 ,BaF ls SrF 2 N MgF 2 , BeF 2 ^>7>y<t*£ 
^ In. Li, Na, Cd. M g> Si, Ta. S b&tfZ n©4>ft< t b—> 

mmmmmxh ^wtiu\ nm&mv z.nh (ommmmxm^ 
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©May w b#i ^ i tf7 ^ * u ±M&Ji<zv n d y yimm&mf £ft 6 . 

^{-fflV^n^HS^^^Jt LTtiU iMh-Y >S»*Ag£& ( I TO) 

. wm (nesa) % m, §i«#jij3-?*&. *fcH»tLrtt> 

^»BL*?tffl^* % IWB-ttSt (A) Xl± (B) T^Snafl^^Wf 
^WiKi, (MB E^) &Z\,H±mMmfrls 
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^f&m i at&m (a i > 

(1) 9-(2- -ry^ji) T>hy-tXD£i$ 

krWmny, 9-7*a*7>r7-fc>(3g, 12nroolh 2-f 7 ? PVtffn >^(2. 4 
g, 14mmol, 1.2eq) , xh^ + X (h'J7x^l/*X7-f» ^° 7 7 A (0) (0. 
28g, 0. 24nimol, 296Pd> ^^yx^> (40ral) U 2M$mi- r U 7 A7R 
i&$K4.5g, 42mmol. 3eq/20ml) £An;iT10BtrBlML*: o 50SM£-tl£3giJU 

(821 crude) ^tiSrva-r^vA (y 'Ji»W^?aa^ ry) f 

*SSiLT$ftfeg#(2.7g,JlX$ 74%) .i©^^ 'H-NMRKJ;*) 

9- (2- +y?)\,) yyhv^>tm^titz 0 

'H-NMR (CDCb, TMS) 5 7.2-7.7 (9H, m), 7.8-8.1 (6H, m), 8.51 (1H, s). 

(2) 9-7a^-10-(2- i-y?)h) 7 > r 

9-(2- i-y^jU) 7> hv-fe>(2.7g, 8.9mmol) £»: (N, N-v^;M"WbA 
7 5 K) DMF(50mI)(^WL, (N-7*Dt7^yW^ K) NBS(1.7g, 9.6 
mmol, l.leq)©&7KDMF^$(6ml) m^r-lommUWU -fatm 

fe@#(3.2g,J|X$ 94%) ^#/c 0 'H-NMR(i:cfc(99-7a*-10- 

(2- -ry^jv) ryv z 7^ytn%^titz 0 

'H-NMR (CDC1„ TMS) 5 7.2-7.7 (9H, m), 7.8-8.1 (4H, m), 8.62 (2H. d, J= 
8Hz). 

(3) 9-(4-(2,2-v7 J i^;Hi*^^) 7i^) -10- (2- -f-y^jU) 7>h7-tr 
> Ut£® (Al)) 

Ar#Hmr. 9-7*o^-l0-(2- i-y^fr) 7>h7-k>(3.2g, 8.4mmol) . 4- 

4 2 
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(2,2- ^7x^;i/txji,) 7^;b/Kn>$H2.8g, 9.3mmol, 1. leqk fh74 
X (h'J7x -M^7 -r » A'7y 7 A (0) (0. 19g, 0. 16mmol, 2HPd) £ h 
>(3Qnl)£»5BU 2M^^h U7A7,kM(3g, 28mmol. 3eq/15ml) £An;iT 

jtfe0fc(3.7«)$:ftfc. £ft&$RMi/i>(40nl)C«»U 

$ftfeH# (3. 4g, J|X$ 7396) £f# fc„ £ <D <s>o 'H-NMR OSISil&SttJ^T 

•H-NMR (CDCU, TMS) 5 7.15 (1H, s), 7.2-7.4 (17H, m), 7.5-7.8 (8H, m), 
7.8-8.1 (4H, m). 

2 £ (3, ft t>ft/c@& (3. 4g) £340 t /10- 8 TorrT? 1 B#RO#^fit £ <b 
«fc9$$tfe@#(2.9g)£*§fc. F DM S (7>f-;U Kf f 7-7*5/ 

3 >7^tr) (zJ^Btoft (Al) tZ%mi>'tz 0 £tz, 

-y 7"E g s -T * >*x > 5/ * ;H p Jfctf XlE&SJKT g CDflJ£*££&ja 

FDMS, calcd for C J4 H3o=558, found m/z=558 (M+, 100). 

A max, 397, 378, 359nm (PhMe) 

Fmax, 438nm (PhMe, Aex=397nm) 

Ip=5.71eV (lOOnW, 27Y/eV) 

Tg=108t. 

£>mM2 ({t&® (A 2) 

(1) 9- (3, 5- y7n?7x^l/) T>h7"b>©^ 

Ar#fflmT. 9-3 - K 7 y h 7 Hz > (8. 7g, 29mmol, 1. leq) . 3, 5-5* 7*n 1 7 
;u#n >1K7. 3g, 26mmolh fh7+X ( hU 7x-;l/*X7 >r V) 
7 A (0) (0. 67g, 0. 58mmol, 256Pd) * b /ivx > (80ml) fcJKS U 2EK»^ HJ 7 A 
*?S?R(8.3& 78mmol, 3eq/40ml) ^inX-TlOWJI^Lfc. 
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WtW^o :n^y?DD^ ^V(20ml)(-MML> @#£^S'JLT N y?no> 
^>+^+^>l?^LT^fe@#:(5.1g,ilX^ 48il st crop) 

» -eHMLT^fe@#:(4.2g,i|X$ 39i2 nd crop) £t#fco £fh $!ffe@# 
(9.3g,^ 87%) £?#fc 0 c:©^^ 'H-NMRti <99-(3,4- ^7*0^7 

'H-NMR (CDCh, TMS) 5 7.3-7.6 (8H, m), 7.85 (1H, t, J=2Hz), 8.0-8.1 (2H 
, m), 8.49 OH, s). 

(2) 9-(3,5- ^7x^l/7x-;b) 7>h7t>©M 

ArSIHm^ 9- (3, 5- y7n^7x-/|/) 7 > h 7 -te > (5g, 12mmol)s 7x- 
;l/jtfa>$(4.4g, 36mmol, 3eq) > xhv + X (h'j7x^l//t77ry) rtJ 
VVl* (0) (0. 55g, 0. 48mmo 1 , 2%?d) £ h ;l^x > (100ml) lz.m& U 2M$®?7" h 'J 
-7A7K^(llg, O.lOmol, 3eq/50Bl)*iD^.T10I$Kia2SLA:. ®J?S^«5«:5 
SOL. 5»*6W»i&#JBU teffl*toK(50nl)T?^ SStiN'^^^AT'ft 

^+i7->+3K i??Dn^'A g&E'\*iJ->+10lt ^oa 
T^LT^feT ; &^7TX@#:(3.6g, 74%) £»fc. i©^©^ 
, H-NMR&U f FDMStz:«fc')9-(3,5- ?7x^7i^) 7>h7t>i 

'H-NMR (CDCI3, TMS) 6 7.3-7.6 (10H, id), 7.7-7.9 (8H, m), 8.01 (1H, s), 

8.05 (2H, dd, J=9Hz, 2Hz), 8.52 (1H, s). 

FDMS, calcd for C 3 2H 22 =406, found m/z=406 (M+, 100). 

(3) 9-7nt-10-(3,5- V7 x.-)U7 x.=-)D 7 > h v-fe >£>-£7& 

9- (3, 5- v7x-^7x^) T> h7-fe>(3.6g, 8.9mmol) £&7kDMF(6 
Oml) KM U NBS(1.9g, llmmol, 1.2eq) £>&£7j<. D M F Wl& (7ml) ^JRT 

„ mi^iimmtwu -wtLfe, £j£^^£*(50nii)-i?#s?u 
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^^/-^T^LT^Hfeg#:(3.9g.W 90%) fcfffc. Z(Db<D^ 
'H-NMR(3i:09--rD^-10-(3,5- y*7x^7x^) T> h v-fer>£|s| 

'H-NMR (CDC1 3 , TMS) <5 7.3-7.9 (18H, m), 8.01 (1H, t, J=2Hz), 8.62 (2H. 
d, J=9Hz). 

(4) 9-(4-(2,2-v7x-;ut'^) 7 *-)U) -10- (3, 5-^7^;l/7^~;lx) 
7>h7-tr> ({ti^j (A2) ) s 

kmmmt, S-ya^-lO-ab- y7x^7xr.;H 7>h7-b>(3.9g, 8 
.Ommol) , 4- (2, 2- i?7 ^ ;U) 7^;u*'o >i?(2.7g, 9.0mmol. 1. le 
qh fh7 + 7 (h'J7x-MX7r/) ^7i?7A(0)(0.18g, 0. 16mmol, 2 
%?d) Z h > (30ml) lz<m U 2MJ£I^ h 1) 7 A 7 K^ (2. 9g, 27mmol, 3eq/l 

2o« v^du^^» xmmisTB&mMLZgMm m) *%tz 0 z.(d&(D(d 

'H-NMR (DMWfemmTo) cfc 9 tz a 

'H-NMR (CDCh, TMS) 5 7.150H, s), 7.2-7.5 (24H, m), 7.7-7.9 (10H, m), 
8.02 (1H, t, J=2Hz) . 

f#bn7c@^(4.3g)^36o t/io-'Torrximm&mmnt&z.tiz 

<fc9$Jffe@#(3.2g)£|#*:o FDMSiaOIWi (A 2) 

zztmmttz. ttz^ Eg. 1 pmr S (Dm^^mT^to 

FDMS, calcd for C 52 H 3 b=660, found m/z=660 (M+, 100). 

A max, 397, 377, 359nm (PhMe) 

Fmax, 435nm (PhMe, Aex=397nm) 

Ip=5.82eV (lOOnW, 60Y/eV) 

Tg=120t. 
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turns ut&b (A3) oi$m 

( 1 ) 9- (3, 4- V9uu7 7Vh7t>©^ 

Ar^ffl^T> 3,4-y^Dn7x^D>i(2.7g, 14mmol, 1. leq) . 9-7* a 
=ET > b 7 -fe > (3. 3g, 13mmolk xhv + X (h'j7x-;b^7^V) A'7y 
•7 A (0) (0. 3g, 0. 26mmol, 2%Pd) & V )\<J- > (40ml) tzfiffl U 2M&»* h'J7A 
7k^$(4.5g, 42mmol, 3eq/20ml) fciDATlOBtHSBftUfc. £JSSB#ft$:58!lL 
TPdll£l&£, 3»£«J1£#I^ M^7K(30ml)T^. Sffl^/*?/ 

(3. 7g, JR* 8896) £f#/c„ ^ © 6 1 H - N M R t J: <9 9- (3, 4- y 7 

dd7i-J1/) T> h7-b><!:|5l^$tlfc„ 

•H-NMR (CDC Is, TMS) <5 7.2-7.7 (9H, m), 8.02 (2H, dd, J=7Hz, 2Hz), 8.48 
(1H, s). 

(2) 9-(3,4- y*7xxjb7x^) 7>b7t>©M 
ArSIH^T. 7i^;HKD>K(3.6g. 30dhdo1, 2.7eq) > 9- (3, 4- i^7Dn7 
i^jl/) t> h7-fe>(3.7g, llmmolk v*y"ciat*x (h'J7x- ;b*X7f > 
) _.yy;KlO(0.72g, l.lmmol, 5XNih h U 7x^MX7-f >(0. 58g, 2.2m 
mol, 2eq to Ni) „ 'J >K* 'J 7 AtRMi (16g, 60mmol, 2eq) Ml^V(8 

'>U*y;u/^*-«f> + 10X v7cm^> N 'S+-9-V+20K y^DD^rA 
:t&£^*iJ->+30X v?od^» Z*mULr&&mfo&7g,>\m 8390 & 
£<D&tf)t±. l H-NMRSO t FDMStJ:i59-(3,4-^7x-;i/7x^ 

M 7yhy^>tmZ^titz 0 

'H-NMR (CDCh, TMS) 8 7.1-7.7 (17H, m), 7.8-8.1 (4H, n), 8.49 (1H, s). 
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FDMS, calcd for C 32 H 2 2=406, found m/z=406 (M+, 100). 

(3) 9- (3, 4- y7x^7x^b)-10- 7*0=67 > h 
9-(3,4-y7x^7x^) T>h7-b>(3.7g, 9. lmmol) £M7fcDMF(5 

OnDWRSIU NBS(1.8g, lOmmol, 1. leq) ©^DMF^(lOml) £iD*.T 
s 50t:^5^»mLT^I^^-(C^Lfc o -£©&, ftPQjg 
#U -»Lfc 0 KJtU^^K (50ml) L , ®#^5S0. 
T'^#LT^fe@#:(4.2g,W 95K) ^#fc„ £©*>©&. 'H-NMRfcJ: 
D9-(3,4- vJ7x^.;l/7xr.;l/)-lO- ^p^T > h >t^^ti/c„ 
'H-NMR (CDCh, TMS) 8 .2-7.7 (17H, m), 7.85 (2H, d, J=8Hz), 8.61 (2H, 
d, J=8Hz). 

(4) 9- (3, 4- v7*.~;U7i~;U)-10-(4-(2,2- y7x-^t'^) 7x-;l/ 
) 7>hv-fe> (<fb^% (A3) ) ©£j£ 

ArUHMT. 9- (3, 4- y7x^Wx^;b)-10- 7*a^ 7 > h >(3. Og, 6 
. 2mmol) > 4- (2, 2- tf^) 7 a. ^.;b**n >M (2. Og, 6. 7mmol, 1. le 

qk rh7 + X ( h 'J 7x-^x7^ V) A7v9A(0) (0. 14g, 0. 12mmol, 2 
%?d) & b > (20ml) iz<m U 2M0^ h V 9 A7Mt$ (2. lg, 20mmol, 3eq/l 
0ml)^to-r»M^Lfc o aSM£$9£3SiJU 7K. *?;-)ix~m>Lx 

mn&mwtt.wzmtz 0 ^n^^Er;^>(40mi)^«u ^s'Jl 

T$ftfe©#(3.6g,TO 88%) *#/i 0 £©*>©© 'H-NMR©S!l^mTO 

'H-NMR (CDCh, TMS) 5 .0-7.9 (36H, m), all-H. 

£ f>(^ li^n/c^O. 6g) £340 t/10- 6 TorrT 1 B#P B 1#3*ftM-f 6 £ t 
J:9$Jffe©#(2.1g)£f#fc ( ; £©4)©^ F DM S £ J: <9 gfttl (A3) "T?* 

«ut &jggg l/co * fc. E g> i P g ©aisem&OTt-^-t, 

FDMS, calcd for C 52 H 3 6=660, found m/z=660 (M+, 100). 
A max, 398, 378, 359nm (PhMe) 
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Fmax, 437nm (PhMe, Aex=398nm) 
Ip=5.82eV (lOOnW, 64Y/eV) 
Tg=122t . 

£»J4 «t£m (A 4) ) 

(1) 9-(3- ?DD7ii/H 7> h7-feVtf>£/$ 

ArSfHMT. 3-?nm7^~;i^n>M(3.3g, 21ramol, 1. leq) 9-7*a^7 
>h7-b>(5.0g, 19mmolh f h7*X (h'J7x^MX7-f>) /^vW 
(0) (0. 5g, 0. 43mmol, 2%Pd) £ h ;bx > (60ml) U TNfim-f- h V •> ^7K^ 
$(6.8g, 64dm 1. 3eq/35ml)S:iP^T10^^U/=„ »S?g£tlfrbWIIJi£ 

a * » T*HS LT$ftfe@# (5. 2g, JRJfS 95%) fc„ 3 (D t ©t±. 1 H - 

NMR(^J:«99-(3- 7aa7x^) T > h > t|5|£$n/io 

■H-NMR (CDC 1 3, TMS) <5 .2-7.7 (10H, m), 7.7-7.8 (2H, m), 8.48 (1H, s). 

(2) 9-(3-(4-7x^;i/7i-;b) 7i-;l/) 7>h7-b>fl5^JS 
ArUH^T. 4-£7i^-;M<n>H(3.6g, 18mmol, 1.3eq) > 9- (3- ?dd7 

T>h7-b> (4.1g, 14mmol) . v?dd(1, 1* - fx (v7!^M 
X7^7) 7ia-b» -»{r/KH) (0. 3g, 0. 44mmoI, 3XNih *8* 'J >Wt* x ) 
*>A(10g, 47mmol, 2.7eq)**t7K^***>(70nl)KJRSL % 90tT»7 ^MMk 
L/c„ ^jS?I^(C7K(50iDl)<h K;bi>(100ml) #»B&#ttU fi&Rl 

(30ml) M^r^v-7AT^M. WiltMSft^ife 

„ iti*Wi^y-;K50ml)+ h;i/X>(10ml)(iM^L. JfcftgU 
*y-;l^ft&LT&feH#:(4.8g,W 8490 tWz 0 ZtohOHt^ ' H — NM 
R(-J;09-(3-(4-7^^;J/7x^;U) 7*-^) 7> h 7-fe>£P££ftfc„ 
'H-NMR (CDCU TMS) 6 .3-7.8 (19H, m), 8.03 (2H, d, J=7Hz), 8.49 (1H, 
s). 
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(3) 9-(3-(4-7x-;i/7x^) 7x-;l/)-10- ^atTVh^v©^ 
M3-(4-7i^;b7i^;u) 7i^) 7>h7-b> (4.8g, 12mmol) Sri^K 

DMFaOnDtfiSU NBS(2.3g, 13mmol, 1. leq) ©&*DMF?g?fca5nl) 

^7-;l,T^UT»fe@^(5.2g,JR$ 89K) £f#/c 0 Z<Di><Dtt, 'H-N 
MR{aD9-(3-(4-7i^7x^!/) 7x-;U)-10- 7*D=E7>h7t>ti 

'H-NMR (CDCU TMS) 5 7.3-7.8 (19BL m), 8.61 (2H, d, J=9Hz). 

(4) 9-(3-(4-7x^;l/7x^) 7x-;U)-10-(4-(2,2- y7x^Hf^) 
7x^)1.) 7Vh7t> (A 4) ) 

ArUH^T. 9-(3,4- y7x^;i/7x^;i/)-10- 7at7> b7-te>(3.0g, 6 
.2mmol) % 4-(2,2- i?7x^Hf- ;U) 7 ^~;U/Kd >^(2. Og, 6.7mmol, Lie 
qk rh7+X( h'J7x^MX7^>) ^7 >>7 A (0) (0. 14g, 0. 12mmol, 2 
96Pd) £ h > (20ml) KM U 2M^-t- h 'J 7 A7K?§$ (2. lg, 20mmol, 3eq/l 

; m.&mw*mtz 0 £ft&Mb;i^>(30miHcwu mmt^ zwiLxm. 

fe@#(3.0g,W 73%) mtz 0 Z<Db(D<D l H-NMR<DM%.mmmT<D& 
•H-NMR (CDCU, TMS) 6 7.15 (1H, s), 7.2-7.4 (22H, m), 7.6-7.8 (13H, m) 

#t>ft7c@#(3.og)£34o K/io-°TorrxmrBmm%im.-f%ztiz 

£9$Jtfe@ft(2.6g)£t#fc„ i©^©^ FDMS(^J:0i^ (A 4) 7?& 
&£<h£5|fSL,*r 0 £tc, Eg, I pSOTg^liJ^m^OTtwT-To 
FDMS, calcd for C 5 2H 3 6=660, found m/z=660 (M+, 100). 
A max, 397, 377, 358nm (PhMe) 
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Fmax, 434nm (PhMe, Aex=397nm) 
Ip=5.83eV (lOOnW, 82Y/eV) 
Tg=115t:. 

£f&M 5 Ut-S® (A 5 ) ) (D£j& 

(1) 9-(4- ^DP7^-;l/) 7>h7tV0^ 

Ar#HMT. 4-^aa7^-;i, / -KD>^(5.0g, 32mmoI, 1. leq) „ 9-7Dt7 
>h7-fe>(7.5g, 29mmolh rh7 + X ( h 0 7 xiMX7 <f » a^vH 
(0)(0.7g, 0.61mmol, 2%Pd) £ MUx> (100ml) {zftfi U Wfimi- h U Azfc 
JSaClOg, 94mmol, 3eq/50ml) &ti\lA.X10V$mm$iLtz o aSS^Sr^S!! LT 
PdJI£|£i*s 3«*£#ttW*:£BU J^*JfoK(30ml)T?ifci§K 

. flfc#&5S!k x * y LT^fe@# (7. 7g, JfcJfS 92%) *f#fc„ 3 © h 

©ti. 'H-NMRtJ; 09-C4- ?no7x^) 7>h7-b>t^nfe. 
'H-NMR (CDC1,, TMS) 5 7.2-7.7 (10ft m), 8.02 (2ft dd. J=7Hz. 2Hz), 8.48 
(1H, s). 

(2) 9- (4- ?QD7x^H0- 7*nq&7>h7-b>©M 

9- (4- ? a □ 7 =c 7 > h 7 -fe > (4. Og, 14mmol) *^KD M F (60ml) C 
JKSU NBS(2.5g, 14mmol, leq) ©MTKDMFM^(lOml) ^nA.T. M^T* 

^y-;UT^#LT^Hfe@#:(4.6g,W 89K) &f#fc D i©fc©ti % 'H-N 
MRta 09- (4- ?aP7i-;l/)-10- 7*d=E7> h 7-£>tm%.Ztltz„ 
■H-NMR (CDC1,. TMS) 5 7.3-7.7 (10ft m), 8.60 (2ft d, J=9Hz). 

(3) 9- (4- ?dd7x^)-10-(4-{2,2- y'7x^t'^) 7*-;b) 7> 

ArSIBfiK 9-(4- ?dd7x-^)-10- 7*d : E7> h 7t >(2.0g, 5.4mnol 
) „ 4-(2,2- ^7x^f^) 7^;M?o>^(l.8g, 6.0mmol, 1. leqh 7 
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(h'J7x X7^>) V*jU (0) (0. 12g, 0. lOmmol, 2»Pd) * 
h;bi>(2ftil)fc«IHL. 2ll«|H-MJ"JrA7K«»(1.9& 18mmol, 3eq/10ml)£ 

K#(2.4g,i» 8290 fcftfc. 'H-NMRfcJ: 09- (4- ?pci7 

x-;l/)-10-(4-(2.2- S?7x-;l/t^) 7x^) TVh^-feVfcBSSftfc 

o 

'H-NMR (CDC1,. TMS) 5 7.14 (1H, s), 7.2-7.4 (20H, id), 7.5-7.7 (6H, m). 

(4) 9- (4- v7 ^^;UT5 /7i^)-10-(4- (2, 2- y*7x^Hf^) 7x 
7>h7t> (ft£*j (A 5) ) <D<$m 

kr^mMit, 9- (4- ?an7^;i/)-10-(4-(2,2- ^7i~;UfcT^;l/) 7x- 
^) 7Vh?t > (2. 4g, 4. 4mmol) „ 9 7 a ~;U7 5 > (0. 9g, 5. 3mmol, 1. 2eq) 
, bV* (^>y'Jr/7th» v/^77A(0)(0.1g, 0. llmmol, 5%Pd) 
N h Ut-7^^X7^>/h;i/x>^(66wt». 0.05ml, 0. 16mmol, 0.7eq to 
Pd) > h «; 7 A t-7* h * ^ K (0. 6g, 6. 3mmol, 1. 4eq) Sr&fcK h > (20ml) 

iLtifeift^lfc. £ft£$)$h;Ux>(40ml)(z!l$U 

*lfe@ft(2.4g, 81%) £?#fc 0 z<Di><D0> , H~NMR0M^mmmy(DJ:o 

'H-NMR (CDC 1 3 , TMS) 8 7.0-7.4 (33H, m), 7.6-7.9 (4H, m). 

£ ^ nz>titm&<2. 4 g ) ^36o t/io- s TorrT' i vmgmmtz ztiz 

<fcD&JSfe@#(1.9g)£S§fc„ F DMSIi«k 0 aW«J (A3) ~?$> 

ZZtmULtio *fc, Eg. IpMTgCMlOTlwTt. 
FDMS, calcd for Cs 2 H 3 7N=675, found m/z=675 (M+, 100). 
A max, 398, 379, 360, 307nm (PhMe) 
Froax, 457nm (PhMe, Aex=398nm) 
Ip=5.73eV (200nW, 16Y/eV) 
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Tg=114t. 

G&tm Ut^m (All)) <7)ti$L 

9- (4- y 7 x^;l/7 5 ; 7 x^^)-10-(3, 4~y 7 x -;l/7 x^;b) T>hv-t? 

> (it^m (All)) (D^m 

ArHBB*vft> 9- (4- ? n a 7 x^;u)-lO- (3, 7 x -;i/7 x 7>h7 
•fe>(2.3g, 4.4mmol) , V7 *-)UT I >(0. 9g, 5. 3mmol, 1.2eqh bUX (v 
^>y'Jf>7th>) ^N*7i?-7A(0)(O.lg, O.llmmol, 5»Pd) , h 
;MsX7-r >/h;Ui>^(66wtK, 0.05ml, 0. 16mmol, 0.7eq to Pdh HJ 
*7At-7*h*:> K(0.6g, 6.3mmol, 1. 4eq) h > (20ml) tISU 8B# 

H#£&fc. Cin$rWbW>(40ml)«^L. ^gij LT$fffe@# 

(2.2g,i|X$ 7850 £f#fco £0>6©& N 'H-NMRM^F DM S \z <fc !Mb&1& 

(All) X*&&zt*WmLtz 0 
Gf&MT «b£% (A 1 4 ) ) ©£f& 

9- (4- 7 x -;i/7 ? ; 7 x -10- (3, 5-y 7 x -^7 x 7>h7^ 

> «b^«5 (A 1 4 ) ) (D&m 

ArUHMft. 9- (4- ? aa 7^;U)-10-(3, 5-^7 x^7x^yb) 7>hv 
■b > (2. 3g, 4. 4minol) , P 7 x ~;U7 5 > (0. 9g, 5. 3mmol, 1. 2eq) x h U X ( v 
^>S?UT r >7-b h » v^vi^MOMO.lg, O.llmmol, 5»Pd) , hUt-7> 
;U*X7^f >/h;l/ac>^ft(66wt«, 0.05ml, 0. 16mmoI, 0.7eqtoPdh i~ h 'J 
7At-7h + y F (0. 6g, 6. 3mmo 1,1. 4eq) * h ;bx > (20m 1 ) £ JK$| U 8 0# 

®{*£f#fc 0 iin$:Wh;Ui>(40ml)(zM^L. 3giJ LT$Jfti@#: 

(2. 5g, &m 86K) Z<DbO)l±^ ' H - N M R£tfF D M S £ J: 9 4t£M 

(A 1 4) x+$>z>z.t*wmuz 0 

1=rj»8 (fb^t/ (A 2 0) ) ©£jj£ 
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9- (9, 9- P/^)V7)ltUy-2- -f;l/)-10-(4-(2,2- y7x^l/^l/) 7x 
7>h7t> ({t£& (A 2 0 ) ) o^m 

ArUHMlN 9- (9, 9- v>^;b7;M-b>-2- -f;l/)-10- 7*n=E7> h7-fe> 
(2.8g, 6.2mmol) . 4- (2, 2- y7x^l/f^) 7^;M?o >^(2.0g, 6.7mm 
ol, l.leqk f h7+7 (F'J7x^/tX7^y) ^7i?7 A(0) (0. 14g, 0.1 
2dudoI, 25<Pd) £ h ;bx > (20ml) KJIftS U 2Mj^7" h U 7 AtK^ (2. lg, 20mmo 
1, 3eq/10ml)^P^.-(:i0B#P H 1^L/c o mM^^^W\ U 7K> *9 J-frT! 
^UHifelft^fe. £ft£«h/l^>(30ml)tcMU tti^ 5SiJ 
LT$|ffe0#(3.Og,» 7856) &*§fc„ £©*>©&. 'H-NMRMFDM 
StecfcOfb^fcl (A 2 0) fc&BfggLfc. 

2 5mmx 7 5mmX 1. 1 mm!?© I TOSTOflftttf^xS^ (^#"7 
UV*y>8fc}§M£:3 oaWfrfcofc. «®Iiti7^ >^##7Xli^ 

(DW±izmzM.wnm : kW7£>)izLTmm& onm©N, n* w, n 

* -y7x^b- 4 -7;77x^) — N, N- $-+7 4 , 4' -5> 
T5/-1. 1* -tf7*~;Hi (TP D 2 3 2K) «Lfc. £©TPD2 

3 2ma< jEh&xmt Lxmm-tz. mur^ ^©tpd 2 3 2m±imm2 

0nm©N, N, N \ N' -fh? + X (4-tf7x-;U) -4, 4' 
S?S?>Bt (BPTPDK) £j£KLfc. £©BPTPDKtiIE?L*&gHfc UT« 
m-& 0 S&fc* BPTPDI^i:tKJ?4 0nm©±iEfb^«5 (A 1 ) 
JfflKLfc. £©gi&, f8#Jg£UT«||i-t* 0 ^©IgLhCBSJPl 0nm©TIBA 

K-^Vh^Li (LiffiiiJ-xxy-y^-ltfi) t A 1 q £-5^ £ * 
> *mWB (M) £ L-CA 1 q : L il (MJ? 1 On m) *j&j$LL1z 0 £© 
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z<Dm?imffi i mf±sv-?m?tm& 1 7 6 c d/m 2 N mmhm2 . i c d/ 

Zb\,zz<Dmi-*%i)k^ 1 0 0tO'liSH^5 0 OBfTOgLfc^ fg$2 



H*feM 2-10 
Ltz 0 



mmm 1 k^t. fb^ti (a i ) ©ft*> o t^H^n 593-5721 

SB»tE:iBtt©T 'J —)V7 y Y Wk^*7?**TiH (CI) fcffl^fcBlftJiH 




A 1 q 



itWJi 
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(CI) 

mm 2 

mjfcM 1 tfc^T, ffc^fe (Al) CDttb9M$ra2 0 0 0 - 2 7 3 0 5 6^- 
^(c|2®<DT 'J -;ut > h Wt£*T**TB (C 2 ) fcffl^fc«M*H 




(C2) 

H»] 1 tefcl^T, {fc^tl (A 1 ) (Dft&<0imm2 0 0 0- 2 7 3 0 5 6-^ 




(C3) 
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* 1 







«BE 
(V) 


(cd/m 2 ) 


(cd/A) 




flS&*©T g 
CC) 






(Al) 


6. 0 


17 6 


2. 2 


* 


108 


m 




(A 2) 


6. 0 


2 0 0 


2. 3 




120 


m 




(A3) 


6. 0 


16 1 


3. 1 




122 


m 


mmm4 


(A4) 


6. 0 


110 


2. 3 




115 


m 


mmm5 


(A 5) 


6. 0 


7 8 0 


2. 0 


* 


114 


m 


mnme 


(A 6) 
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